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EXECUTIVE  SUMMARY 


A.  OBJECTIVE 

The  objective  of  this  report  is  to  describe  the  software  and  hardware  of 
the  POST-DAM  System,  developed  by  Applied  Research  Associates,  Inc.,  for  airbase 
facility  postattack  damage  assessment.  This  report  contains  descriptions  of 
prototype  software  and  hardware,  and  recommendations  for  full-scale  development 
of  both  software  and  hardware. 

B.  BACKGROUND 

In  a  postattack  environment,  field  information  on  mission-critical  facility 
damage  is  collected  and  analyzed  to  determine  structural  integrity  and  usability. 
From  this  analysis,  a  repair  schedule  is  developed.  This  is  a  time-consuming 
process  when  done  without  the  aid  of  a  computerized  system.  Consequently,  the 
POST-DAM  System  was  developed  to  determine  repair  strategies  with  an  expert 
system,  keep  track  of  materials  and  equipment  with  a  relational  database 
management  system,  and  schedule  repairs  based  on  manpower  and  equipment 
availability  with  a  project  management  system. 

C.  SCOPE 

This  technical  report  consists  of  nine  volumes.  Volume  I  describes 
software  and  hardware  used  with  the  prototype  POST-DAM  System,  and  recommends 
software  and  hardware  for  full-scale  development.  Volumes  II  through  VIII  are 
software  user's  manuals,  which  describe  how  to  Install  and  use  the  prototype 
software  with  the  POST-DAM  System.  Volume  IX  is  a  field  manual  that  contains 
diagrams  of  structures  that  are  used  with  the  POST-DAM  system  to  locate  damaged 
elements. 

0.  EVALUATION  METHODOLOGY 

The  prototype  POST-DAM  System  was  developed  using  commercial ,  off-the-shelf 
(COTS)  software  and  hardware.  The  system  was  constructed  by  integrating  the 
software  and  hardware  in  such  a  way  that  a  remote  computer  in  the  field  can 
coiranunicate  with  a  host  computer  in  the  Base  Civil  Engineering  (BCE)  Damage 
Control  Center  (OCC).  The  POST-DAM  system  determines  repair  strategies,  keeps 
track  of  materials  and  equipment,  and  schedules  repairs  based  on  manpower  and 
equipment  availability.  This  prototype  system  has  been  evaluated  in-depth,  and 
subsequent  recommendations  are  made  herein  about  software  and  hardware  that 
should  be  used  for  full-scale  development. 

E.  CONCLUSIONS 

The  prototype  POST-DAM  System  is  functional,  but  has  limitations  with 
respect  to  both  hardware  and  software.  The  following  problems  were  encountered: 

1.  The  prototype  remote  computer  is  not  portable,  and  cannot  be  used  in 
the  field.  No  satisfactory,  hand-held  remote  terminal  was  available  for  this 
project. 
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2.  The  expert  system  cannot  hold  all  the  information  required  for  full- 
scale  development,  because  it  cannot  use  extended  memory. 

3.  Both  the  relational  database  management  system  and  project  management 
system  require  more  human  interaction  than  desired. 

4.  The  communication  system  software  is  not  compatible  with  the 
Survivable  Base  Recovery  After  Attack  Communication  System  (SBCS)  being  developed 
for  ESD  by  Sumaria  Systems,  Inc.,  with  which  the  POST-DAM  System  is  required  to 
interface. 

F.  RECOMMENDATIONS 

For  full-scale  development,  the  following  features  should  be  incorporated 
in  the  POST-DAM  System. 

1.  Replace  the  prototype  remote  computer  with  a  hand-held  terminal  unit 
having  at  least  2  Mb  of  random  access  memory,  and  which  can  run  applications 
requiring  640  Kb  of  base  memory. 

2.  Replace  the  prototype  host  computer  with  a  system  having  at  least 
4  Mb  of  random  access  memory,  IEEE  802.3  LAN  ports,  and  able  to  support  multi¬ 
tasking  operations. 

3.  Replace  the  CLIPS  expert  system  shell  with  an  expert  system  shell 
capable  of  supporting  applications  at  least  twice  as  large  as  those  developed  for 
the  prototype  system. 

4.  Set  the  host  computer  up  to  interface  with  the  IEEE  802.3  Ethernet 
local  area  network  (LAN)  used  by  SBCS. 

5.  Construct  a  single  computer  program  to  replace  the  relational 
database  management  system  and  the  project  management  system,  to  minimize  the 
required  amount  of  human  intervention.  This  system  should  be  developed  by 
personnel  with  a  strong  background  in  computer  science. 
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Dan  Shenbach,  Maj.,  lAF 
Project  Officer 


Felix  Uhlik,Lt.  Col  .USAF 
Chiei^  Engineering  Research  Division 


William  S.  Strickland 

Chiefs  Airbase  SurNdvability  Branch 


Frank  P.  Galla^er,  m,  C^l.,  USAF 
Director,  Civil  Engineering  Laboratory 


Dnc  QTJALITf 


V 

(The  reverse  of  this  i»ge  is  blank.) 


Aooaaalon  For 

J 

RTIS  G'kkl 

w 

DTIC  TAB 

□ 

Uu.'Ujr'C'.u  -■■d 

□ 

JUEtii'li;  -.  '.  on _ 

By - 

IHst  rtbutlon/ 


*v',  >ln'  ■  ’  '  r  Sc'daa 
!«.'  .  .u'.d/or 

jlet 


TABLE  OF  CONTENTS 


Section  Title  Page 

1  INTRODUCTION .  1 

1.1  OBJECTIVE .  1 

1.2  BACKGROUND .  1 

1.3  APPROACH .  1 

2  APPLICABLE  DOCUMENTS .  3 

2.1  SETA  CONTRACT .  3 

2.2  POST-DAM  SYSTEM  USER'S  MANUALS .  3 

3  INSTRUCTIONS  FOR  USE .  5 

3.1  INSTALLING  THE  TED  1.1  TEXT  EDITOR .  5 

3.1.1  System  Configuration . 5 

3.1.2  Installing  Text  Editor  Files .  5 

3.2  STARTING  THE  TED  l.I  TEXT  EDITOR .  5 

3.3  USING  THE  TED  1.1  TEXT  EDITOR .  5 

3.3.1  Options  in  the  TED  1.1  Text  Editor .  5 

3 . 3 . 1 . 1  Abort .  5 

3. 3. 1.2  Undo .  5 

3. 3. 1.3  Print .  6 

3. 3. 1.4  Mark .  6 

3. 3. 1.5  Cut .  6 

3. 3. 1.6  Paste .  6 

3. 3. 1.7  Exit .  7 

3. 3. 1.8  Del  Eol .  7 

3. 3. 1.9  Del  L .  7 

3.3.1.10  Udel  L .  7 

3.3.2  Selecting  a  File  to  Edit .  7 

3.3.3  Editing  B{NUMBER).OUT  Files . 7 

3. 3. 3.1  Facilities  Beyond  Expedient  Repair .  7 

3. 3. 3. 2  Facilities  That  Can  Be  Expediently  Repaired .  10 

3. 3. 3. 2.1  Particular  Repair  Not  Possible .  10 

3. 3. 3. 2. 2  Repair  Not  Required .  10 

3. 3. 3. 2. 3  Start  and  Finish  Times  for  Possible  Repairs .  10 

3. 3. 3. 2. 4  Changing  a  Repair  Requirement .  10 

3.3.4  Saving  B(NUMBER).OUT  Files .  10 


vii 


LIST  OF  FIGURES 


Figure  Title  Page 

3.1  Options  in  the  TED  1.1  Text  Editor .  6 

3.2  Prompt  to  Edit  a  Repair  Strategy  File .  8 

3.3  Selecting  Facility  1  Repair  Strategy  File .  8 

3.4  File  Bl.OUT  in  the  TED  1.1  Editor .  9 

3.5  Facility  Beyond  Expedient  Repair .  9 

3.6  Particular  Repair  Not  Possible .  11 

3.7  Repair  Not  Required .  11 

3.8  Start  Repair .  12 

3.9  Finish  Repair .  12 

3.10  Exiting  TED  1.1 .  13 


vili 


SECTION  1 


INTRODUCTION 


1.1  OBJECTIVE 

The  objective  of  this  software  user's  manual  (SUM)  is  to  explain  the 
procedures  for  using  the  TED  1.1  Text  Editor  with  DESQview  386  to  edit 
B(NUMBER).OUT  files  produced  by  the  POST-DAM  Expert  System  (PDES).  Here,  NUMBER 
corresponds  to  a  facility  number. 

1.2  BACKGROUND 

The  TED  1.1  Text  Editor  is  shareware  software  written  by  Ziff 
Communications  Company.  This  software  is  distributed  on  the  PC  Magazine  Bulletin 
Board  at  no  cost. 

1.3  APPROACH 

TED  1.1  is  used  while  the  POST-DAM  system  host  computer  user  is  processing 
PDES  data  with  the  POST-DAM  Relational  Data  Base  Management  System  (RDBMS),  or 
after  repairs  have  been  scheduled  with  Harvard  Project  Manager  (HPM).  The  TED 
1.1  editor  is  used  to  modify  the  repair  strategy  file  B(NUMBER) .OUT  corresponding 
to  the  mission-critical  facility  being  considered  for  expedient  repair,  if 
changes  have  been  made  to  repair  strategies,  material  requirements,  or  equipment 
or  manpower  requirements  for  that  facility.  TED  1.1  is  also  used  to  modify  the 
repair  strategy  file,  after  it  has  been  determined  that  the  facility  is  beyond 
expedient  repair  or  repairs  have  been  scheduled  by  HPM. 
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SECTION  2 


APPLICABLE  DOCUMENTS 


2.1  SETA  CONTRACT 

2.1.1  Postattack  Damage  Assessment  of  Facilities.  Subtask  2.02,  Air  Force 
Engineering  and  Services  Center,  SETA  Contract  F08635-88'C-0067,  December  87. 

2.1.2  Postattack  Damage  Assessment  of  Facilities.  Subtask  2.02.1,  Air  Force 
Engineering  and  Services  Center,  SETA  Contract  F08635-88-C-0067,  October  88. 

2.1.3  Postattack  Damage  Assessment  of  Facilities.  Subtask  2.02.2,  Air  Force 
Engineering  and  Services  Center,  SETA  Contract  F08635-88-C-0067,  February  89. 

2.2  POST-DAM  SYSTEM  USER'S  MANUALS 

2.2.1  The  POST-DAM  System,  Volume  1,  Introduction  to  the  POST-DAM  System. 
Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS,  March  91. 

2.2.2  The  POST-DAM  System,  Volume  2,  Software  User's  Manual  for  the  Expert 
System.  Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS,  February  91. 

2.2.3  The  POST-DAM  System,  Volume  3,  Software  User's  Manual  for  DESQview  38^. 
Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS,  December  90. 

2.2.4  The  POST-DAM  System,  Volume  4,  Software  User's  Manual  for  the  Relational 
Data  Base  Management  System.  Applied  Research  Associates,  Inc.,  Report  to 
AFESC/RDCS,  December  90. 

2.2.5  The  POST-DAM  System,  Volume  5,  Software  User's  Manual  for  the  Harvard 
Project  Manager.  Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS, 
December  90. 

2.2.6  The  POST-DAM  System,  Volume  6,  Software  User's  Manual  for  Crosstalk  Mk.4 
on  the  Host  Computer.  Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS, 
December  90. 

2.2.7  The  POST-DAM  System,  Volume  8,  Software  User's  Manual  for  Crosstalk  Mk.4 
on  the  Remote  Computer.  Applied  Research  Associates,  Inc.,  Report  to  AFESC/RDCS, 
March  91. 


2.2.8  The  POST-DAM  System,  Volume  9,  Field  Manual  of  Mission  Critical 
Facilities  for  Use  with  the  Prototype  POST-DAM  System.  Applied  Research 
Associates,  Inc.,  Report  to  AFESC/RDCS,  March  91. 
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SECTION  3 


INSTRUCTIONS  FOR  USE 


3.1  INSTALLING  1HE  TED  1.1  TEXT  EDITOR 

3.1.1  System  Configuration 

The  TED  1.1  Text  Editor  is  designed  to  run  with  MS-DOS  or  PC-DOS  2.0  or 
higner  on  the  IBM  PC,  or  a  100  percent  compatible  microcomputer  with  512  K  random 
access  memory  (RAM),  either  color  or  monochrome  monitor,  and  5-25-inch  floppy 
disk  drive. 

3.1.2  Installing  Text  Editor  Files 

TED  1.1  files  are  copied  directly  from  the  single  program  disk  Into  the 
C:\PDAM  subdirectory  described  in  Section  3.1.2  of  Document  2.2.4.  Starting  from 
the  hard  disk  root  directory  use  the  DOS  CHANGE  DIRECTORY  to  change  to  the 
C:\PDAM  subdirectory  by  typing 

C:\>cd\pdam  [Enter] 

Next,  copy  the  files  from  the  single  program  disk  by  inserting  the  disk  into 
floppy  disk  drive  A:,  and  typing 

C:\pdam>copy  a;*.*  [Enter] 

3.2  STARTING  THE  TED  1.1  TEXT  EDITOR 

TED  1.1  is  executed  from  DESQview  386,  as  described  in  Section  3.4  of 
Document  2.2.3. 

3.3  USING  THE  TED  1.1  TEXT  EDITOR 

This  section  of  the  SUM  tells  how  to  use  TED  1.1  to  edit  PDES  repair 
strategy  files. 

3.3.1  Options  in  the  TED  1.1  Text  Editor 

TED  1.1  has  ten  options.  After  entering  TED  1.1,  the  user  will  see  the 
options  at  the  bottom  of  the  screen,  as  shown  in  Figure  3.1. 

3.3. 1.1  Abort 

This  option  lets  the  user  leave  TED  1.1  without  saving  the  changes  made  to 
an  ASCII  file.  This  option  is  executed  by  pressing  the  [FI]  key. 

3. 3. 1.2  Undo 

This  option  lets  the  user  undo  the  last  change  made  to  the  ASCII  file  being 
edited.  This  option  is  executed  by  pressing  the  [F2]  key. 
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Figure  3.1.  Options  in  the  TED  1.1  Text  Editor. 


3. 3. 1.3  Print 

This  option  lets  the  user  print  the  ASCII  file  being  edited.  This  option 
is  executed  by  pressing  the  [F3]  key. 

3.3. 1.4  Mark 

This  option  lets  the  user  mark  a  block  of  text  in  the  ASCII  file  being 
edited.  This  option  is  executed  by  pressing  the  [F4]  key,  and  the  text  is  marked 
by  pressing  the  arrow  keys. 

3. 3. 1.5  Cut 

This  option  lets  the  user  cut  out  a  block  of  text  that  has  been  marked  in 
the  ASCII  file  being  edited.  This  option  is  executed  by  pressing  the  [F5]  key. 

3. 3. 1.6  Paste 

This  option  lets  the  user  paste  a  block  of  text  that  has  been  cut  out.  The 
block  of  text  is  pasted  above  the  curser  in  the  ASCII  file  being  edited.  This 
option  is  executed  by  pressing  the  IF6]  key. 
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3. 3. 1.7  Exit 


This  option  lets  the  user  exit  the  TED  1.1  editor,  and  save  the  ASCII  file 
being  edited.  This  option  is  executed  by  pressing  the  [F7]  key. 

3. 3. 1.8  Del  Eol 

This  option  lets  the  user  delete  all  text  to  the  right  of  the  cursor  in  the 

ASCII  file  being  edited.  This  option  is  executed  by  pressing  the  [F8]  key. 

3.3. 1.9  Del  L 

This  option  lets  the  user  delete  a  line  of  text  in  the  ASCII  file  being 
edited.  This  option  is  executed  by  pressing  the  [F9]  key. 

3.3.1.10  Udel  L 

This  option  lets  the  user  retain  a  line  that  had  just  been  deleted  in  the 

ASCII  file  being  edited.  This  option  is  executed  by  pressing  the  [FIO]  key. 

3.3.2  Selecting  a  File  to  Edit 

After  selecting  the  Editor  Option  from  DESQview  386,  the  user  is  prompted 
to  select  a  repair  strategy  file  of  the  form  B(NUMBER) .OUT  to  edit,  as  shown  in 
Figure  3.2. 

At  the  prompt,  the  user  types  the  file  name  corresponding  to  the  facility 
being  considered,  as  shown  in  Figure  3.3,  where  facility  number  one  has  been  used 
as  an  example.  The  user  then  presses  the  [Enter]  key,  and  the  file  appears  in 
the  editor,  as  shown  in  Figure  3.4. 

3.3.3  Editing  B(NUMBER) .OUT  FILES 

The  B(NUMBER} .OUT  files,  which  contain  information  about  damaged,  mission- 
critical  facilities,  are  edited  to  indicate  whether  the  facility  is  damaged 
beyond  expedient  repair,  a  repair  is  not  possible,  or  a  repair  is  not  required; 
the  start  and  finish  times  of  each  possible  repair;  and  changes  to  repair 
strategies,  material  requirements,  or  equipment  and  manpower  requirements. 

3.3.3. 1  Facilities  Beyond  Expedient  Repair 

If  a  facility  is  beyond  expedient  repair,  the  user  types  'Beyond  Expedient 
Repair"  in  the  B(NUMBER) .OUT  file.  Using  the  file  Bl.OUT  as  an  example,  the  user 
enters  the  file,  places  the  cursor  at  the  end  of  the  'Description'  line  on  the 
right,  using  the  arrow  keys,  then  presses  [Enter].  This  opens  a  new  line,  and 
the  user  types  "Beyond  Expedient  Repair,"  as  shown  in  Figure  3.5.  The  user  then 
exits  TED  1.1  by  pressing  the  [F7]  key,  and  returns  to  the  POST-DAM  RDBMS  using 
DESQview  386,  as  described  in  Document  2.2.3. 
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follouing  is  a  list  of  auaiUbie  .OUT  files 


Uolufie  in  driue  D  is  DISK1_U0L2 
Directory  of  D:nTED 

B2  OUT  1638  11-26-90  6:8Ba 

B1  OUT  3185  12-02-90  9:35a 

2  Flle(s)  37868^  bytes  free 


nter  the  file  you  wish  to  nodify  : 


Figure  3.3.  Selecting  Facility  1  Repair  Strategy  File. 
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POST-flIIACK  WnflGE  flSSESaiENT  OF 
FACILIiy  HUBER  1 
BITKJRG  AIR  BASE,  GERnAfly 


I.)  GENERAL  FACILITV  INFORRATION 

Function  •  'Itlsslon  Control  Center" 

Priority  1 

Description  :  "Tliree  Story  Reinforced  Concrete  Structure" 


III.)  DANAGE  ASSESSNENTS 

Danage  Assesswent  Nunber  :  1 
A.)  Gemral  Elenent  Infomatlon 


Eleeent  Nunber 
Elenent  Description 
Danase  Node 


189 

EXTERIOR  UALL 
WALL  BREACH 


Banage  Node  _ :  WALL  BREACH 

tiwm  Fzimiffi  F3iRinn  FaTRyin;  rssm  FTisaii  raTHBRai  F9innn  riBHiiawi 


Figure  3.4.  File  Bl.OUT  in  the  TED  1.1  Editor. 


POST-ATTACK  DAtlAGE  ASSESSNENT  OF 
FACILITV  HJNBER  1 
BITBURG  AIR  BASE,  GERNAHy 


I.)  GENERAL  FACILlTy  INFORMTIOH 

Fiinction  :  'Hisston  Control  Center" 

Priority  :  1 

Description  :  "Tliree  Story  Reinforced  Concrete  Structure" 
Beyond  Expedient  Repair 


|n.]  DANAGE  ASSESSNENTS 

Banage  Assessnent  Nunber  :  1 

A.)  General  Elenent  litfomatlon 

Elenent  Nunber  •'  IBB 
■  .  Elenent  Bescriptlon  •  EXTERIOB  WALL 

riimnn  rznani  FsiHiai  hunmi  rsim  FGigmi 


liLXlI 


FBfflWnat  wiiiaw  FtaT 


Figure  3.5.  Facility  Beyond  Expedient  Repair. 


3. 3. 3. 2  Facilities  that  can  be  Expediently  Repaired 

3. 3. 3. 2.1  Particular  Repair  Not  Possible 

If  it  has  been  determined  that  a  particular  repair  is  not  possible,  but 
other  expedient  repairs  to  the  same  facility  are  both  needed  and  possible,  the 
user  types  "Repair  Not  Possible"  in  the  B(NUMBER) .OUT  file.  Using  Assessment  1 
in  the  file  Bl.OUT  as  an  example,  the  user  enters  the  file,  places  the  cursor  at 
the  end  of  the  "Damage  Assessment  Number"  line  on  the  right,  using  the  arrow 
keys,  then  presses  [Enter].  This  opens  a  new  line,  and  the  user  types  "Repair 
Not  Possible,"  as  shown  in  Figure  3.6. 

3. 3. 3. 2. 2  Repair  Not  Required 

If  a  repair  is  not  required,  the  user  types  "Repair  Not  Required"  in  the 
B(NUMBER) .OUT  file.  Using  Assessment  1  in  the  file  Bl.OUT  as  an  example,  the 
user  enters  the  file,  places  the  cursor  at  the  end  of  the  "Damage  Assessment 
Number"  line  on  the  right,  using  the  arrow  keys,  then  presses  [Enter].  This 
opens  a  new  line,  and  the  user  types  "Repair  Not  Required,"  as  shown  in 
Figure  3.7. 


3. 3. 3. 2. 3  Start  and  Finish  Times  for  Possible  Repairs 

If  a  repair  is  needed  and  possible,  the  user  types  the  start  and  finish 
times  in  the  B{NUMBER) .OUT  file.  Using  Assessment  1  in  the  file  Bl.OUT  as  an 
example,  the  user  places  the  cursor  at  the  right  of  "Start  Repair  :"  using  the 
arrow  keys,  and  types  the  start  date  and  time  (e.g.,  "9/24/90  9:00"),  as  shown 
in  Figure  3.8.  Next,  the  user  uses  the  arrow  keys  to  get  to  the  right  of  "Finish 
Repair  and  types  the  finish  date  and  time  (e.g.,  "9/24/90  10:45"),  as  shown 
in  Figure  3.9. 

3. 3. 3. 2. 4  Changing  a  Repair  Requirement 

If  changes  are  made  to  repair  strategies,  material  requirements,  or 
equipment  or  manpower  requirements,  the  user  must  edit  the  B(NUMBER) .OUT  file  to 
reflect  these  changes.  To  do  this,  the  user  goes  to  the  section  where  changes 
have  been  made,  deletes  the  old  data  using  the  function  keys,  then  types  in  the 
new  data. 

3.3.4  Saving  B{NUMBER) .OUT  Files 

After  editing  is  complete,  the  user  presses  the  [F7]  function  key,  and 
TED  1.1  prompts  the  user  to  save  the  file  (e.g.,  Bl.OUT),  as  shown  in 
Figure  3.10.  The  user  presses  [Enter],  the  file  is  saved  and  the  user  is 
returned  to  the  program  from  which  TED  1.1  was  called. 
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Figure  3.6.  Particular  Repair  Not  Possible. 


POST-eiiecK  DMI 
FACILITV 
BITBURG  eiB 


I.)  GENERAL  FACILITY  INFORNATIOH 


ASSESSNQIT  OF 
1 


Function 

Priarlty 

Description 


'Hission  Control  Center” 

1 

"Three  Story  Reinforced  Concrete  Structure” 


II.)  DANAGE  ASSESSNEHTS 


Danape  Assessnent  Nunber  '•  1 
Repair  Not  Required 

A.)  General  Elenent  Infomatian 

Elenent  Nunber  :  IBB 
Elenent  Beaription  •  EXTERIOR  MALL 


Figure  3.7.  Repair  Not  Required 


2x4 

Plywood 
Wire  flesh 
Shotcrete 
Water 


2S.B  ft. 

53.3  s<i.  ft. 

32.8  sq.  ft. 

1.8  cubic  yards 

58.8  gallons 


3.)  Required  Equipnent 


Shotcrete  nachine 
Ranset 
Repair  lean 


4. )  Estinated  Repair  Tine  " 

Itepair  Tean  Hours  :  1.7 

5. )  Renarks 

Broken  gas  lines  in  the  area. 

6. )  Start  Repair  :  9/24/98  9:88 
Finish  Repair  : 

IFWH  Tmm  rsninnn  f4«  rssm  nmm  nma  m 


EL  EOL 


F9]!gD  FlBimiSi 


Figure  3.8.  Start  Repair. 


2x4 

2S.8  ft. 

Plywood 

53i3  ft  a 

Wire  flesh 

32.8  sq.  ft. 

Shotcrete 

1.8  cubic  yards 

Water 

68.8  gallons 

3.)  Required  Equipnent  : 

Shotcrete  nachine 

:  1 

Ranset 

:  2 

Repair  Tean 

:  1 

4.)  Estinated  Repair  Tine 

: 

Repair  Tean  Hours  : 

1.7 

5.)  Renarks 

: 

Broken  gas  lines  in  the  area. 

6.)  Start  Repair  :  9/24/98  9:88 

Finish  Repair  :  9/24/98  18:45 

ISl'OSTLliLX  i  tEldei.  EOLIEDEI. 

EliDlliEE  Eli 

Figure  3.9.  Finish  Repair. 
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Water 


68.6  gallons 


3. )  Inquired  Equipnent  : 

Shotcrete  nacliine  =  1 

Ranset  •  2 

Repair  lean  =  1 

4. )  Estlfiated  Repair  Tine  = 

Repair  Tean  Hours  ^  1.7 

5. )  itenarks 

Broten  gas  lines  in  the  area. 

6. )  Start  Repair  :  3/24/98  9:88 

Finish  Repair  :  9/24/98  10:45 

Danage  Assessnent  Nunber  :  2 


LSaue  as-  bl.oiit 


Figure  3.10.  Exiting  TED  1.1. 
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